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CLAIMS 



What is claimed is: 



1 . A capacitor within a substrate assembly, comprising: 

a first electrode having a container shape defining a planar top surface; 
a dielectric over said first electrode; and 

a second electrode over said dielectric and extending fi-om said contaip^ shape at 
at least two different levels within said substrate assembly. 

2. The capacitor in claim 1, wherein said second electrode exten<ls fi-om said container 
shape at a first level and at a second level, and wherein said/first level and said second 
level define a difference in height of at least^OO angstroms 

v 

3. The capacitor m claim 2, wherein said firsMvel and said second level define a 
difference in height of at least 1000 angstroms. 

4. The capacitor in claim 3, whe;^n said first level and said second level define a 
difference in height of at lea§t^2000 angstroms. 



5. The capacitor in 9raim 1, wherein said second electrode comprises: 

a first potion extending fi-om said container shape at a first level lower than a top 
of said container shape; and 
§econd portion extending fi-om said container shape at a second level higher than 
said fii:slJ.eysL_ ______ ^ 
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6. The capacitor in claim 1, wherein said second electrode comprises: 

a first portion extending from said container shape at a first level at least as t^igh as 

a top of said container shape; and 
a second portion extending firom said container shape at a second levef lower than 

said first level. 
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7. The capacitor in claim 6, wherein said dielectric extends fi-om/aid container shape 
under said first and second portion of said second electrode. 

8. A storage device environment, comprising:, 

a first plate defining a uniform vertical iWi'^Hi; 
at least one material external to said fi-rst plate; 

/ 

a capacitor dielectric contacting said first plate, wherein: 

said first plate, a firs^{K)rtion of said at least one material, and said 

capacitordielectric meet at a first elevation along said vertical 
lengtjif and 

said firslxplate, a second portion of said at least one material, and said 

capacitor dielectric meet at a second elevation along said vertical 
length; and 

a second plate contacting said capacitor dielectric. 



^^-JDiQ-^tOj^a^^-deviee^nvironment in claim R„ wher ein said sec Qnd4a]atQ-a^ 
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10. The storage device environment in claim 8, wherein said first portimK^aid at least 
one material is from a first material; and wherein said second^pdftion of said at least one 
material is a from a second material. 

1 1. The storage device environnprifin claim 10, wherein said first material and said 
second material are diebcffnc. 



12. Tlj^-^orage device environment in claim 11, wherein said first portion of said at least 
one material encomaasses a contact site. 



array of capacitors, comprising: 
a ns§t bottom capacitor plate; 
a second bbUom capacitor plate; 
a third bottom ca^^itor plate; 

a contact between said fto bottom capacitor plate and said second bottom 

capacitor plate; / 
a trench between said second bottoni^apacitor plate and said third bottom 

capacitor plate; 

a common top capacitor plate over said first bottW capacitor plate, said second 
bottom capacitor plate, and said third bottom ctoacitor plate, wherein said 
top capacitor plate extends toward said contact at a^rst level within said 
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array and is separate from said contact, and wherein said top capacitor plate 

^ a side of said trench and further lines a bottom of said trench at a 
second leH] within said array; and 
a dielectric between saitfliQ^capacitor plate and said first, second, and third bottom 
capacitor plates. 



" 14/ The an;ay in claim 13, wherein said top capacitor plate extends toward a top of said 
contact/ ^ 




container capacitor structure, cofnprrsiTigf 



a cup-shaped electrode having an interior surface and an exterior surface, wherein^ 
said exterior surface comprises a first portion and a second portion coextensive 
in height with said first portion; 

an insulating layer contacting the exterior surface on the first porti<5n; 

a dielectric layer disposed on the interior surface and on th^^terior surface on said 
second portion; and 

a conductor layer disposed on the dielectric la^^ 



16. The container capacitor stru^tdre of claim 15, wherein the cup-shaped electrode 
20 comprises hemispherical-gj:^fi-silicon. 



17.^x^he container capacitor structure of claim 15, wherein the cup-shaped electrode 
_has an interior width of no greater tha n_200 mriL > 
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"TST The coniainer capacitor structure ot claim 15, wherein the cup-shaped electrode 
has an exterior width of no greater than 300 nm. 



5 19. A portion of a memory array having memory cells operatively couple^o row lines 
and column lines, the portion of the memory array comprising: 
a plurality of contacts; 

a plurality of container capacitors proximal to the contactSy/ach of the container 
capacitors having a bottom electrode, a diele5mc, and a top electrode; 
^0 wherein each bottom electrode Ha^a cup^^ape; wherein the dielectric is 

disposed on and in each contained cMacitor and further disposed between 
at least one pair of bottom electrodes of the plurality of container 
capacitors; and wherein the t-op electrode is disposed on the dielectric, in 
each container capacity; and between the at least one pair of bottom 
15 electrodes; and 

an insulating layer disposed between the contacts and bottom electrodes. 



20 



20. The portion of the memory array of claim 19, wherein the column lines are on a 
pitch of no greater than 0.5 microns. 

21. 21ie portion of the memory array of claim 20, wherein each of the contacts is 
^HTOunded by six of the container capacitors^^ ^ 
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22. The portionot the memory array of claim 21, wherein each of the contacts has a 
critical dimension of no greater than 0.32 microns. 



23. In a dynamic random access memory array, at least a portion of the mei/ory array 
5 comprising: 

a plurality of bit lines; 

a plurality of contacts operatively coupled to the bit lines; 

a plurality of memory cells operatively coupled to thecDntacts, each of the 
memory cells having a container capacitor, the^emory c/lls arranged such that container 
10 capacitors are disposed around a contact; 

container capacitor bottom electrodes spaced apart from one another and spaced 
apart from the contact; 

container capacitor dielectric disp()sed between the container capacitor bottom 
electrodes and not disposed between'lhe contact and the container capacitor bottom 
15 electrodes; and 

a container capacitor top electrode disposed between the container capacitor 
bottom electrodes and^t disposed between the contact and the container capacitor 
bottom electrodes^ 

20 24. The4)ortion of the memory array of claim 23, wherein the bit lines are disposed 
above the container capacitors. 



ly. The portion of the memory array of claim 24, wherein the bit lines are on a pitch of 
^no greater tha 
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"26?- Container cap'arrtUfTtitictn^^ 



bottom electrodes having a cup-shape, the bottom electrodes having an interior 
surface and an exterior surface; 

at least one insulating layer in contact with the exterior surface of the cu^shaped 
bottom electrodes and defining a recess between a first pair of cup-shape^/^ttom 
electrodes; 

a dielectric layer disposed on the interior surface of the rap-shaped bottom 
electrodes and on the exterior surface between the first pair^oT the cup-shaped bottom 
electrodes; and 

a top electrode layer on the dielectric l^erVpposite the interior surface of the cup- 
shaped bottom electrodes and opposite the ext^or surface between the first pair of the 
cup-shaped bottom electrodes. 

27. The container capacitor structu^s in claim 26, wherein said at least one insulating 
layer defines a contact site between a second pair of the cup-shaped bottom electrodes. 

28. The container capaaitor structures in claim 26, wherein the first pair of the cup-shaped 
bottom electrodes dmd the second pair of the cup-shaped bottom electrodes share a 
common cup-sMped bottom electrode. 



29. A method for forming a container capacitor, comprising the steps of: 
providing a cup-shaped bottom electrode; 

providing an insulating layer around an exterior surface of said cup-shaped bottom 
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tectro'def 

masking a first portion of said insulating layer; 

etching a second portion of said insulating layer from a part of said exteri$ 
surface; 

depositing a dielectric layer on said part of said exterior surface; ^a^id 
depositing a conductive layer on said dielectric layer. 
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30. A method for forming at least a portion of a memoryarray, comprising the steps 
of: 




providing a substrate assembly; 

providing a plurality of cup-shaped elect/odes on said substrate assembly; 
providing an insulating layer aroun^xterior surfaces of said cup-shaped 
electrodes; 

masking a portion of said insulating layer; 
etching recesses into saia insulating layer in unmasked regions between the cup- 
shaped electrodes, said etchihg exposing portions of said exterior surfaces; 

depositing a dielectric layer on exposed portions of said exterior surfaces; and 
depositing a^onductive layer on said dielectric layer. 



20 31. A method for forming a portion of a memory array, comprising the steps of: 
providing a substrate assembly; 

providing an insulating layer on said substrate assembly, said insulating layer 
''having holes formed therein; ^ — 
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providingaTmrtainer capacitor bottom electrode in each of said holes of said 
insulating layer; 

masking a portion of said insulating layer and leaving mask gaps betweeny^jacent 
container capacitor bottom electrodes; 

forming recesses in said insulating layer according to said mask g^s; 
depositing a dielectric into said recesses; and 
depositing a conductor on said dielectric and into said re^cesses. 

32. A method for forming a portion of a mSmory aixay, comprising the steps of: 
providing a substrate assembly 

providing an insulating layer on said substrate assembly; 
forming holes in said insulating layer; 
forming a cup-shaped electrode in each of said holes; 
covering a portion of said insulating layer with a mask layer; and 
etching recesses in unmask portions of said insulating layer between adjacent 
cup-shaped electrodes. 




20 



33. A substrate assembly, comprising: 
a plug; 

a first/aielectric surrounding said plug; and 
^ertical capacitor structure comprising: 
a first electrode having: 
_ a first outer area facing said plug and contacting,saiil£rstdielectric, 
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a second outer area facing away from said plug, 
a second electrode conformal to said second outer area and excluded fror 

a region between said plug and said first outer area, and 
a second dielectric between said first electrode and said second electrode. 

34. The substrate assembly in claim 33, wherein said vertical capacitO];>^tructure is a stud 
capacitor. 




10 35. A method of preparing a DRAM, comprising: 
providing a first dielectric layer; 

designating a plurality of contact sites within said first dielectric layer; 
forming a plurality of first vertical capa'citor electrodes in said first dielectric layer 

and among said plurality op'contact sites; and 
15 defining a plurality of discrete/^ortions of said first dielectric layer, wherein each 

discrete portion extends from a contact site to first vertical capacitor 

electrodes aroupd said contact site. 



36. The method in claim 35, further comprising: 
20 providing a/second dielectric layer over said plurality of first vertical capacitor 

lectrodes, over said plurality of discrete portions of said first dielectric 
layer, and between said plurality of discrete portions of said first dielectric 
layer; 
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providing a secondverEicStTapa^ 
and 

removing said second dielectric layer and said second vertical capacitor elect/de 
from areas extending over said plurality of contact sites and beyorid. 



37. A method of configuring a container capacitor including a bottom ^^trode, 
comprising: 

allowing for capacitance using a first portion of an exterior surface of said bottom 
electrode, wherein said first portion is askew^m a contact; and 

allowing for capacitance without using a second^rtion of said exterior surface, 
wherein said second portiof^es sa^dcontact. 
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38. A circuit, comprising: 

a first circuit device defining an^xis; and 
a second circuit device comprising: 

a far side distal ^om said first circuit device, 

a near side a^ximate said first circuit device, and 

an element defining: 

a plurality of layers at said far side, wherein each layer of said 

plurality extends parallel to said axis, and 
at least one layer at said near side and at most one layer less than 
said plurality of layers, wherein said at least one layer 
extends parallel to said axis. 
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^^""-■"S^T-The circuit^in claim 38, wherein said near side is interposed between said far side and 
said first circuit device. 



5 40. The circuit in claim 39, wherein said first circuit device is an electrically coijductive 
device and said element is an electrically conductive element. 
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41. The circuit in claim 40, wherein said first circuit device is a conductive plug, said 
second circuit device is a capacitor, and said element is a capa^tor electrode. 



42. A fabrication method for an in-process subsUat^'assembly including an insulator 
around a capacitor plate, wherein said insulatoiyand said capacitor plate define a plane 
thereover, and said insulator includes a first'portion contacting said plate and over- 



encompassing an opening site, said method comprising: 

covering said first ^oniop.^ sd\d. insulator with an oxide; 

removing a part of S3.id substrate assembly uncovered by said oxide, including 

removipg a second portion of said insulator contacting said capacitor plate 



free of an opening site; 
layepng a dielectric over said plate and over said oxide; 
layering a conductive material over said dielectric; and 
planarizing said conductive material down to said-ox-ide: — 
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43. The method in claim 42, further comprising a step of etching an opening within said 
opening site. y 

44. The method in claim 43, wherein said step of layering a dielectric over said/(ate 
comprises layering a dielectric over a container-shaped plate. / 

45. The method in claim 44, wherein said step of layering a dielectnc over a container- 
shaped plate comprises depositing said dielectric onto an interior of said container-shaped 
plate and a part of an exterior of said plate uncovered with smd oxide. 



46. The method in claim 45, wherein said step M removing a part of said substrate 
assembly comprises removing a flow-fill material from said interior of said container- 
shaped plate. / 

47. The method in claim 46, wherd'n said step of covering said first portion of said 
insulator with an oxide compris^: 

layering said oxide onto said first portion of said insulator, said second portion of 

said insulator, and said plate; and 
removing said oxide from said second portion of said insulator and said plate. 

48. The m^hod in claim 47, wherein said step of removing a part of said substrate 
asseni^iy comprises: 

/ plasma etching a portion of said substrate assembly; and 
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"w^rHcEinglaid portion of saidlubstraie asserfT&ly^ 




49. A method of spacing a capacitor from a contact site, comprising: 

providing insulation conformal to a first capacitor plate defining a container/! 

wherein a first part of said insulation incorporates said contact ske and a 
5 second part of said insulation is free of any contact site, an4wherein said 

first plate and said insulation extend to a common height; 
providing additional insulation in an interior of said contaij;ier shape; 
reducing a height of said first plate; 

providing an etch mask over said first part of saicUfisulation; 
10 allowing said etch mask to extend ovhr said mierior; 

v\./ 

removing said second part of said iiT§ula\fon and said additional insulation; 
removing said etch mask; 

depositing a capacitor insulator^oVer said first plate and said first part of said 
insulation; 

15 depositing a second plate over said capacitor insulator and over said first part of 

said insulation; and 
removing said second plate from over said first part of said insulation. 

50. The method in claim 49, wherein said step of removing said second plate comprises 
20 removing said second plate through chemical-mechanical planarization. 



51/ The method in claim 50, wherein said step of removing said second part of said 
insulation and said additional insulation comprises: 
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^ing saidlecond pair5Fsai3^insulatron and at least some of said additional 
insulation; and 

wet etching a remaining amount of said additional insulation. 



10 



52. A memory cell, comprising: 

a bottom plate of a capacitor having an exterior vertical surface, ^herein said 

surface defines a circumference; and 
insulation incorporating a contact site and abutting said e;Klerior vertical surface at 

a first region and separate from said exterior vertical surface at a second 

region. 

53. The memory cell of claim 52, wherein said fi^st region represents no more than 50% 
of said circumference. 




15 54. The memory cell of claim 53 wherein said second region represents at least 50% of 
said circumference. 



55. A method of spacing/a contact site from a plurality of conductive elements, 
comprising: 

20 providing^ insulation layer enveloping said contact site; 

etching an opening in said insulation layer, said opening being spaced from said 
contact site; 

providing a first conductive element within-satd-epeiiijigv-s^d^iisU^Qnd^ — 
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"eiemm reaching an elevation lower than a top of said insulation layer; 
protecting a first region of said insulation layer from etching, said first region 

including at least said contact site and an area extending from said 9<mtact 
site to said first conductive element 
excluding a second region of said insulation layer from etch protection, said 

second region extending from said first conductive elem^t and excluding 
any contact site; 
etching said second region of said insulation layer; 

providing a second conductive element over said first^onductive element and 

over said first region of said iimilation lay^and 
removing a portion of said second co^c^ive^ment over said first region of said 

insulation layer. 



15 



56. The method in claim 55, wherein said step of providing a first conductive element 
comprises: 

providing a first conducftive element reaching said top of said insulation layer; and 
recessing said firstxonductive element. 




57. The methoa in claim 56, wherein said step of providing a first conductive element 
20 comprises^roviding a conductive stud. 



>8, The method in claim 57, wherein said step of protecting a first region of said 
insulation layer comprises protecting a first region e^tendiiigjmx-said.jtud. 
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59. The method in claim 58 further comprising a step of providing a dielectric between 
said first conductive element and said second conductive element. 
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60. The method in claim 59, wherein: 

said step of etching said second region of said insulation layer com^ses etching a 

trench next to said first conductive element; 
said step of providing a dielectric between said first conductive element and said 

second conductive element comprises Uning said/rench; and 
said step of providing a second conductive element emprises filling said trench. 




61 . A method of providing double-sided capacitanee and maintaining a distance between 
a capacitor and a contact site in a memory device, comprising: 

encompassing said contact site witbiiian insulation layer; 

defining a container within said^uisulation layer, wherein said container is spaced 

fi-om said contact site; 
depositing a first corumctive layer over said insulation layer, including depositing 

within said container and over said contact site; 
removing a mst part of said first conductive layer, wherein said first part is 

outside of said container; 
recessing a second part of said first conductive layer, wherein said second part is 

inside of said container; 
retaining a third part of said first conductive layer, wherein said third part is__^ 
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outside of said container and over said contact site; 
defining a recess in said insulation layer extending from said container and 

extending away from said contact site; 
depositing a capacitor dielectric within said recess and over said secor^^f and third 
5 part of said first conductive layer; 

depositing a second conductive layer over said capacitor diekotric; and 
planarizing said second conductive layer, said capacitor dielectric, and said third 

part of said first conductive layer down to said j-nsulation layer 

10 62. The method in claim 61, further comprisi 

depositing photoresist over said first cljffiduotlive layer; 
patterning said photoresist before said removing and recessing steps; 
guiding said removing and recessing/steps with said photoresist; and 
removing said photoresist before/said step of depositing a capacitor dielectric. 

15 

63. The method in claim 62, wherein said step of patterning said photoresist comprises 
developing a portion of saidyphotoresist over said contact site and over a portion of said 
insulation layer, said popfion of said insulation layer extending from said contact site to 
said container, and^wherein said portion of said photoresist is coextensive with said 
20 portion of said'insulation layer. 




64yThe method in claim 63, further comprising allowing undeveloped photoresist to 
remain in said container during said removing and recessing steps. 
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65. The method in claim 62, wherein said step of patterning said photoresist comprises 
developing a portion of said photoresist over said contact site and over a portion of^d 
insulation layer, said portion of said insulation layer extending from said cop^ site to 
said container, and wherein said portion of said photoresist extends b^^nd said portion of 
said insulation layer. 




66. The method in claim 65, wherein said st^p^f recessing a second part of said first 
conductive layer comprises: 

anisotropically etchir^g^ first region of said second part uncovered by said 
photor;e^st; and 

isotro^<;ally etching a second region of said second part covered by said 
photoresist. 
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